“Ompletg 
mit Cer 
Tincing 
nt hon 
Nesium 
ed 
and the 
tten by 
Proceg 
O much 
nsider 
hanieg 
hile ng 
There 
nomieg 
f such 
Th 
lemical 
nalysigf 
Lies of 
ile for 
those 
ack of 
rticles 
some 
1 date 
ion ig 
treat: 
quate, 
opper 
brief 
ction 
"ecelt 
serap 
com 
oor'y 
been 


flow 


‘DEB 


PURIGHICGAL 
GENERAL LIBRARY 
UNIV. OF Mica. 


VOL. 103 Friday, May 24, 1946 NO. 2682 


In This Issue 


Pages 637—656 


This issue is smaller than usual because we were un- 
able to get enough paper to make it the usual size. 


Medical Research Mission to the Soviet Union: Part II 


A. Baird Hastings and Michael B. Shimkin 


Technical Papers News and Notes 


Letters to the Editor Book Reviews 


Complete Table of Contents Page 2 


Published by the 
American Association for the Advancement of Science 


4 
4 
Volum 
thejg 
4 
Al 
| 
} a 
the 
the 
: 
£00 
ited 
be 


Once more available 
MUSIC IN NATURE 


Four 12-inch records which contain 
over 50 bird songs and animal sounds 
as part of a naturestudy talk. There 
is an informal discussion of the five 
elements of music—time, tone, tune, 
timbre, touch—in relationship to the 
songs and sounds, which are repro- 
duced by Professor Miller’s own vocal 
and whistled imitations. 


Four flexible dises, seven sides re- 
eorded, 12 inches. 


Price, $5.00 


UNIVERSITY OF CALIFORNIA 


PRESS 
Berkeley 4 Los Angeles 24 


Address all communications to Berkeley 


FOR BETTER 


nothing li 


GLASS COLOR 
STANDARDS 


Permanent reliability of Hellige Glass Color Stand. 
ards, accuracy of color comparison, simplicity of the 
technique, and compactness of the apparatus are 
exclusive features of Hellige Comparators not found 
in any similar outfits. 


WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD., LONG ISLAND CITY 1, Ny 


Klett made--- 
Glass Absorption Cells 


Fused under high temperature with acid, alkali and other 
solvent resisting cement. Optical flat walls. Many stock sizes 
Special requirements made to order 


Sele manufacturer im the United States of fused Electrophoresis cells 
Makers of complete Electrophoresis Apparatus 
KLETT SCIENTIFIC PRODUCTS 
ters, B10 Colorimeters, Electrophoresis Apparatus, Glass Standards, Klett Reagents 


Klett Manufacturing Co. 


179 East 87th Street, New York, New York 


LUMETRON Colorimeter MOD. 450 


for Nessler Tubes 
A new photoelectric instrument for the accurate mea: | 
surement of pale colors and faint turbidities. 


e@ For all colorimetric determinations in which | 
only a slight coloration can be developed. 

e@ For sanitary examination of drinkable water | 
and for analysis of water for industria! pur 
poses. | 

Replaces all visual comparison tests in Nessler tubes. | 


Write for literature to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Wil 


pore 
so 
re 
hit is 


AY 


pirit ¢ 


Wes 


~ 
WN WS 
4 
a 
N 
N 
- — 
- | 
ost 236 
G 
te 
{ 
‘ 
| 
| 
rey 


Stand. 
Of the 
IS are 
found 


y 24, 1946 


SCIENCE—ADVERTISEMENTS 


The New 


Physiology 


Will be surprised if this text does not replace 
ery physiology on the market for it is so much 
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HE VISIT TO RUSSIA of the authors, to- 
| gether with Sir Howard W. Florey and Dr. 
| 6A. G. Sanders of Oxford, during January and 
bbruary 1944 for the purpose of discussing problems 
S medical research with Russian medical scientists, 
frelated in Science, 1946, 103, 605, resulted in 
merous contacts with individual investigators in 
bir laboratories. This second installment is an 
ount of visits to the principal laboratories and 


Bspitals during our stay in Moscow. 


BLoop TRANSFUSIONS AND Bioop SusstiTuTES 


4 he Soviet Union developed a sound, efficient blood- 
Bpply system for its needs during the war (9). 


be Central Institute of Hematology and Blood 


fansfusion, directed by A. A. Bagdasarov, has 6 


Hiliated institutes, 72 large eolleeting stations, and 
pall collecting stations and points numbering over 
#00 and covering the country from Archangel to 
wstov. The Central Institute averaged 750 blood 


Blections per day, and 860 tons of blood had been 


plied to the Army by 1944. 


|The donors are examined and typed, and a serologic 
Bt for syphilis is done at district posts. After be- 
iy sent for according to requirements, they undress, 
iit on clean caps, gowns, and trousers that include 
fe feet, and proceed to the surgical rooms which 
fe divided according to the type of donor’s blood. 
Pnors of only one blood type are admitted to any 
Be room. Blood donors receive a meal and are 
mgible for special food rations. It was stated that 


) cc. of blood is taken from the donors the first 


me and 450 ec. of blood at succeeding visits, with 
least a six-week interval between bleedings. 

p The blood is collected in long vials of 250 ce. with 
M ce. of 25 per cent glucose and 10 ce. of 5 per cent 
trate. This mixture ean be sterilized within the 
pitle at pH 4.9. The blood is sealed immediately by 


lmpression of an attached rubber tubing, and the 


#' end is dipped in paraffin and sealed. <A final 


ing of the blood is done at this time as a final 
eck, 


§ The whole blood is kept at 2-6° C., and transported 
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in special boxes by airplane to the front. The Army 
orders blood in anticipated amounts ana for areas 
needed in their operations. The transport, delivery, 
and handling of the blood are done by one organiza- 
tion called the “OPK.” Blood is used up to 25 days 
after collection, but seldom remains unused for that 
long. 

At the time of our visit over 80 per cent of the 
blood eolleeted was supplied to the Army in the form 
of whole blood. Approximately 20 per vent of the 
blood was processed and distributed as plasma or 
serum. Serum was preferred to plasma because a 
clearer product was obtained. 

During the winter of 1941-42, three tons of frozen 
serum were sent to the front. It was frozen rapidly 
by the simple expedient of setting it out on the snow. 
In thawing, the serum is placed in tepid water and 
the temperature raised to 38° C. within 12 minutes. 
Dried plasma and serum were obtained by vacuum 
at room temperature after the addition of 40 ee. of 
25 per cent glucose per liter. .The ampoule of dried 
material is connected directly with un ampoule of 
distilled water, so that reconstitution of the plasma 
or serum is achieved by opening the connection; solu- 
tion oceurs in 10-15 minutes. 

Plasma and serum are drawn off from blood eells 
after the blood has stood in the cold for four days. 
They are kept at room temperature for another seven 
days in a container with a test-tube extension which 
ean be sealed off from the main container and the 
contents used for bacteriologie and other test pur- 
poses. 

Other solutions used in transfusion are variations 
of salt solutions (1), except one in which “nonanti- 
genic” casein is used. It was stated that the casein 
was extracted with aleohol and that materials to which 
are attributed antigenic properties were thereby re- 
moved. We were informed that they have tried this 
material in 300 cases, without untoward results when 
up to 30 grams of casein were used, and without 
reaction upon repetition, although some cases received 
up to five repeated infusions. The infusion was stated 
to be efficacious in eases of hypoproteinemia and 
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shock, but had not been tried in burns. It was also 
reported to stimulate blood cell production and anti- 
body formation. 

Interesting “anesthetic solutions,” containing hy- 
droeodeinone and ephedrin, and a solution containing 
alcohol stated to be useful in shock, were also demon- 
strated. 

At the Sklifasovski Hospital, S. S. Yudin reported 
on his experiences with cadaver blood. During 1935- 
43, 2,964 cases were bled, 5,092 liters of blood being 
obtained. Of these, 1,331 liters had to be discarded 
due to hemolysis, infection, positive serology, or other 
causes. The average yield from a body was 1.6 liters 
when bled from the jugular vein only and 3.0 liters 
when the femoral vein was also drained. Collection 
of blood must be earried out within three to four 
hours after death during the summer and within six 
to eight hours during the winter. Sulfanilamide in 
0.8 per cent concentration is added to the blood ob- 
tained. The method is impractical for use at the 
front, but the cadaver blood bank supplied the needs 
of the hospital. 

TypHus VACCINE 


The Soviet Union was using mouse-lung typhus vac- 
cine, and this product was demonstrated and dis- 
cussed by M. K. Krontovskaya at the Central Institute 
of Microbiology and Epidemiology. 

The mice are given rickettsia intranasally. The 
lungs are removed on the third or fourth day after 
inoculation, ground with quartz, and centrifuged at 
1,500 r.p.m. for five to eight minutes; this removes 
the quartz and the gross lung tissue. The prepara- 
tion is then centrifuged at 4,000 r.p.m. for two hours, 
which throws down the rickettsia. Suspensions of 
rickettsia are emulsified with formalin, 0.2 per cent, 
to form the vaccine. Use is made of a standard of 
1,000 million rickettsia/ee. (800 to 1,200 million /ce. 
is the allowable fluctuation), which is determined by 
optical comparisons of each batch with a standard 
and actual counts. 

The Soviet scientists and epidemiologists were re- 
ported to be satisfied with the mouse-lung prepara- 
tion. The main advantages were stated to be the 
simplicity of its preparation and the uniformity of 
the material obtained. Among the main objections 
to the egg vaccine were the sharp, apparently unpre- 
dictable drops in the number of rickettsia in some 
batehes of eggs. The main disadvantage of the 
mouse-lung preparation was the danger of labora- 
tory infection. 

Krontovskaya deseribed and later demonstrated 
interesting morphological differences in rickettsia 
isolated from mouse lungs at different intervals after 
inoculation. Two days after inoculation, the rick- 
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ettsia appear as long, thin, faint, extracellulay Orgay 
isms; in three to four days the organisms begin { 
assume the small, oval shape usually seen, and jy fy 
days the forms are tiny and appear as if they hg 
been fragmented. Reinoculation of these very gy, 
forms, however, results in the presence cf the ) 
thin forms in the reinoculated mice, two days afi 
transfer. They consider that the most virulent g, 
is the long, thin form and therefore sacrifice thy 
mice at about the third day. 

Typhus rickettsia is obtained from the blood , 
human typhus cases. It is passed through lice ¢ 
three passages, guinea pigs are then injected jnty 
peritoneally with the ground lice for three passag, 
and the tunica vaginalis fluid is used for inoculatiy 
of mice. The eulture is then earried on directly q 
mouse-rickettsia: suspension-mouse transfers. 

The schedule of immunization of human beings; 
three doses of 1 ce. of vaccine at five-day interyy| 
Immunity is established in one month and lasts fj 
about a year. Booster doses of 0.5 or 1.0 ce. are the 
given. 

In connection with the time after vaccination th 
protection occurs, the case of a medical group at th 
front was cited: 22 were vaccinated more than gation 
month before exposure, and none developed typhwjimbe clo 
2 of the group of 24 had just completed their cougy 
and both developed typhus, although in a mild fom 

There was conviction that vaccination again 
typhus is an efficient procedure, although there w 
still room for improvement. We were shown t 
results of one large epidemiologic study in wihid 
approximately half of 20,000 comparable individual 
were vaccinated with the mouse-lung preparatia 
Among the nonvaccinated group the rate per 10M 
rose to 32.6 during the peak month, and for a moni 
before and after the peak the rate was 25-30. Ti™piphe 
highest rate in the vaccinated group was 4, and tiggpith t 
eurve was practically flat throughout the year’s perm Am 
of observation. Beside this reduction in rate theggsen 
was a marked decrease in the mortality among th0 dal , 
contracting the disease: The average hospitalizatigggs\: 
period in the vaccinated cases was about 1.5 weeksgmes “8 
for the unvaccinated, about 3 weeks. Convalesceigmp! tel 
in the vaccinated cases took an average of 12 (af phen 
in comparison to 35 days in the nonprotected iniig™e pla 
viduals, psec! 

Experimentation with egg vaccine and louse wi \ 
cine was being carried out by Krontovskaya and )gggp') 
Smorodintzev. An interesting development in th he u 
preparation of Weigl’s type of vaecine was the ™ 
of an artificial feeding chamber devised by Pshenie 
nov. Skin is removed from fresh cadavers and spt 
like a drum over a cylinder, citrated blood infeclé 
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lar Orogillmmth rickettsia being pooled underneath. The lice 
begin | » dropped on this drum and soon start sucking; 
nd in fq CC. of blood feeds several thousand insects. The 
they jglmme do not reproduce under these conditions, however, 
ery gygfmmd fOr maintenance of normal colonies donors still 
the Jonmmve to be used. The method is widely applicable to 
ays study of diseases involving blood-sucking insects. 


lent stg 


[INSECTICIDES AND DISINFECTANTS 
Nee the 


Apparently the principal insecticidal weapon used 
the Soviets against lice and typhus was soap con- 
ining a compound designated as “preparation K.” 
he active principle of “K” is bisethylxanthogen : 


blood q 
lice 
ed 
Passagg 


Oculatig 

reetly S—C—OC,H,; 
S—C—OC,H, 

beings | 

interval S 


lasts {ql This compound is combined at 50 per cent strength 
are thmith soap. Preparation K, emusified with soap, kills 

e on contact within six to eight hours, although it 
ion thdmaralyzes them sooner. It is also used (20 grams/ 
p at tgmmter of water) to impregnate clothes. The impreg- 


than @™metion is done in special cylinders and is retained in 
typhujmme clothes for at least a month. However, it does 
‘ coungmmot withstand laundering. The main drawback of 
ld forgifhe material is its onion-like odor. 

agai Since K is difficult to make into a powder, another 
ere wagmproduct, “SK,” is used mixed with tale. SK is a 
wn turpentine, mixed in a, 50-50 ratio with 


| whidin enulsifying agent, and this is mixed with some 
ividualgimese such as tale to produce a powder containing 10-20 
aratioggper cent of SK. The preparation kills lice in six to 
10,Rzht hours. It is not malodorous. Another insecti- 
-monigm@dal powder, highly but slowly lousicidal, is “DFA,” 
), Tiiphenylamine mixed at 25 per cent concentration 


ind tale, 
peri Among inseet repellents, use had been made of 
» them@ugenol (4-allyl-guaiaeol) as an impregnating mate- 


for nets. To impregnate external clothing 
izatiogmmegcinst ticks and flying inseets a preparation known 
weeksmmes “5502” was also used. It consisted of 25 per cent 
tetrachlorphenol, 25 per cent of para-oxychlordi- 
and 50 per cent emulsifier. Anabasine sulfate, 
| indi? plant produet, was also considered favorably as an 
fusect repellent (5). 
e vim A newly adopted method of general disinfection, 
nd WParticularly of water, was described. It is based on 
n tigithe use of chlordioxide, ClO,, which is unstable; the 
ie Problem was to stabilize it and then to develop means 
enitif™e! liberating chlordioxide easily and simply. Stabili- 
premetion was effected by using a metal salt of chlordiox- 
fected be, combined with 50 per cent NaCl and 1 per cent 
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Ca(OH),. This mixture was entitled “Neopantocid.” 
The agent that will liberate ClO, is called the “Katali- 
zator” and consists of Na,S,O, mixed with 1 per 
cent Fe,SO,. This produet, to differentiate it from 
the Neopantocid, is colored gray by the addition of 
earbon particles. 

To use the material, 1 gram of Neopantocid is mixed 
with 1 gram of the Katalizator, and a little water is 
added. A brown liquid that turns to yellow is formed, 
due to liberation of chlorine. The mixture has 250 
mg. of ClO, and is mixed with water to produce the 
desired concentration. ClO, is strongly bactericidal, 
100 mg./liter killing all spores, including anthrax, 
in five minutes. In comparison, while 20 mg. of ClO, 
kills anthrax spores in two hours, 1,000 mg. of Cl, 
does not do so. 

ANTIBIOTICS 


The Department of Biochemistry of Microbes and 
Immunity, directed by Z. V. Yermolieva, was studying 
the problem of antibiotics and related phenomena. 
Work on penicillin and on gramicidin was based on 
the publications from British and American sources. 

Bacteriophage. Since bacteriophages purified by 
electrophoresis are protein free and have no respira- 
tion, either aerobie or anaerobic, they conclude that 
phages are nonviable. Phages can be prepared from 
apples, onions, and earrots, and have been used elin- 
ically in the treatment of colitis. 

_Dysentery phage is prepared in either liquid or 
solid form, the latter obtained by the electrospray 
drying method at —-40° C. For prophylaxis, a phage- 
lysate of dysentery organisms is used, 1 ce. contain- 
ing one billion lysed organisms. The first dose of 1 
ec. is given subeutaneously. After two weeks a series 
of 15-ee. doses are given orally at intervals of three 


_to four days. For active bacillary dysentery, phage 


treatment is combined with sulfathiazole or with egg 
lysozyme, given orally. It was stated that the lyso- 
zyme was useful in allaying vomiting. For chronic 
dysentery a combination of phage and lysozyme was 
stated to promote healing of intestinal ulcerations. 
For infantile diarrheas phage is used with nicotinic 
acid, said to enhance the titer of the phage. 

Wound phages for pyogenic organisms are used in 
conjunction with sulfapyridine or sulfanilamide. For 
necrotic wounds, phage and lysozyme are used, the 
latter assisting in the removal of sloughs. 

Cholera phage is also being tried, and experimental 
work is being carried out on monkeys at Tashkent. 

Lysozyme. Egg lysozyme is used mainly, but lyso- 
zyme is also prepared from horse-radish and turnips. 
It was stated to be bactericidal to streptococeus and 
staphylocoeceus, and bacteriostatic for dysentery, 
typhoid, and cholera. 
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Clinically it is used for wounds, especially of the 
cornea, and for preparation of wound beds before 
skin grafting. In mustard-gas burns it has no specific 
effect but does reduce secondary complications. 

Industrially a crude preparation is used in the 
processing of eaviar. The fish eggs are washed in a 
solution of 1/1,000,000 and remain fresh for a year. 
A similar crude preparation is used for soaking flax, 
the fibers of which can then be separated after only 
40 hours of soaking instead of 10 days when plain 
water is used. 

Gramicidin. An active strain of gramicidin-pro- 
ducing bacteria was isolated from the sludge of a 
slow stream at Tashkent. The organisms differ from 
the B. brevis used by Dubos, and the product is re- 
ported to differ from the American gramicidin (4). 
A tryptie digest method is used in the separation of 
gramicidin. It is supplied in 0.5-ee. ampoules con- 
taining 4 per cent gramicidin dissolved in alcohol. 

Penicillin. Ninety-three strains of mold, gathered 
mostly from damp air-raid shelters, were investigated. 
It was found that one culture, identified as Peni- 
cillium crustosum? by their mycologists, was an active 
antibiotic producer. 

The mold is grown in large, flat bottles on a Czapek- 
Dox medium containing 8 per cent yeast extract; glu- 
cose rather than lactose is used. After four to seven 
days of incubation, the brew is filtered through paper 
in a Seitz filter and then through Chamberland eandles. 
It is ampouled directly from the pooling bottles with- 
out further purification, and this product is used 
clinically. The ampoules are stored in a refrigerator 
and potency maintained for about two months. 

Standardization is done by testing the potency 
against their own culture of Staph. aureus. For the 
most part, tube dilution procedures are used, although 
it is referred to as the Oxford method. By this 
method of assay the brew of the mold contained ap- 
proximately 100-120 units (Soviet) /ee. Monthly pro- 
duction averaged 200 liters (20 million Soviet units), 
although in December 1944 they produced 500 liters. 

Mouse protection experiments were carried out by 
injecting the animals with staphylococei and penicillin 
simultaneously in the axilla. Twenty-four hours later, 
the animals were killed and the axillary lymph nodes 
cultured. Staphylococci were isolated only from the 
control animals that received the organisms without 
the drug. - 

Penicillin of their production had been used elini- 
cally on 179 eases of sepsis and infected wounds, 
and all were seriously ill. Of these, 160 recovered, 7 
died, and no effect was noted in 12. The drug was 


1A sample of this mold persen tos to us by Prof. Yermolieva 
was later identified by R. D. Coghill, of the Regional Labora- 
tory at Peoria, as Penicillium notatum, 


SCIENCE 


Vol. 103, No, fay 
given intravenously or intramuscularly in 10-¢¢ doy 
and no toxic symptoms have been noticed othe the 
a pyrogenic reaction when 40 ce. are used. Mog 
the patients received 10,000-50,000 Soviet unig , 
penicillin. 

Tests performed by Drs. Florey and Sandeys , 
the Soviet penicillin brew assayed at 30 to 40 units, 
by the Oxford method. Although a culture of 4 
mold was identified as P. notatum in America, j 
product is apparently somewhat different (7), 
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SURGICAL PROBLEMS 


The principles used in the treatment of shock 
wounds in the Soviet Union do not differ significany 
from those followed in the United States. 

Shock. ‘The main principle in the treatment , 
shock is organizational: i.e, treatment of the casugl 


is carried out as early as possible. Their policy MB ined. 
not to treat wounds, especially extensive wounds, {y ng res 
the first half hour, but to concentrate on shock. 1} bas gr 
is then followed by surgical treatment of the womif.. u 

At the Physiology Institute of the Academy of §j peti, i 
ences, Lena Stern described the treatmert of shodly. for 


by the intracisternal injection of potassium phosphatalim 
None of the Soviet surgeons in Moscow of whomy 
made inquiry used this method of treatment. 
Wounds. The main principles in the treatment, 
wounds are: (1) rapid and adequate surgical inte 
ference, (2) use of bactericidal and_bacteriostaii 
agents, particularly sulfonamides, and (3) corm 
immobilization, including plaster casts. Plaster cas 
were used for soft-tissue wounds as well as for fr 
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tures. bridge 
The bacterial flora of wounds is always multiple ecylt 
In secondary operations and in ehronice wounds the At 


procedure is to clean up the wound with sulfonamite 
and, if necessary, to graft early. Tetanus is nots 
problem due to active immunization, but the se 
against gas gangrene are still considered as not aie 
quate. 

Burns. Burns are treated as extensive wounti 
These cases are not approached without masks, talk 
ing is kept at a minimum, and asepsis is rigidly 0 
served. No local anestheties are used; soap and a 
monia are used to clean the burn, and it is covert 
with dry dressings, not pastes. However, in secon 
stage burns the Russians had not given up tannic acid 
and silver nitrate, as they have seen no bad resi 
if sterile precautions are maintained. Tanning is, 
course, not used on hands, genitalia, or face. 4 
well-fitting plaster cast is of great importance in thes 
eases. In third-stage burns, early skin grafts are 
primary importance. 

Frostbite. It was stated that some surgeons pli 
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red the rapid, others the slow, thawing method in 
eating frostbite. Spassokukovsky advocated the in- 
tion of procaine into the artery leading to the 
ected part. It was stated that the method was not 
angerous and the results good. The procedure re- 
eved the spasm of the vessels and was used in com- 
‘nation with slow thawing. During the Finnish War 
Hiraviolet radiation was used with good results in 
he second and third stages of frostbite; this pro- 
Foted separation of gangrenous parts, and hospitali- 
ation was not longer than following amputation. 
Neurosurgery. The main problem in infected brain 
juries was how to combat the complicated mixture 
¢ contaminating bacteria associated with such 
ounds. Of bacteriostatic agents, combinations of 
Ment ifanilamide, sulfathiazole, and sulfapyridine were 
Casual ed in the form of emulsions. Grashehenkoy had ob- 
olicy MMMoined American gramicidin and used it with gratify- 
nds, f ng results on 250 cases, in half of which the brain 
ras grossly infected and in half of which gramicidin 
used prophylactically. Against gram-positive 
of Sf occi, it was superior to sulfonamides and stimulated 
{ shone formation of granulation tissue. The only unto- 
'sphaiavard effect noted was bleeding from exuberant granu- 
om if gramicidin was used too freely. 
Grashehenkov used nerve grafts preserved in for- 
malin in about 100 cases of peripheral nerve injury. 
aNo positive results were seen in nine months, and 
histologic examination of some cases showed that 
merves had not grown through the graft but under 
pd around it. He was using fresh nerve or tannin 
ransplants from the patients themselves in order to 
bridge the gap for possible nerve regrowth. The 
results of this procedure were not yet available. 

At the hospital of the First Moscow Medical Insti- 
ute it was reported that intracarotid injection of 
sulfapyridine was effective in meningitis, meningo- 
encephalitis, and brain abscess. Up to 20 ce. a day 
of a 10-per cent solution of sulfapyridine in 50 per 
cent glucose is injected slowly into the common earo- 
tid artery. The injections are carried out without 
skin incision and are easily repeated. In experimental 
'y OMBobservations on dogs a level of 28 mg./100 ec. of 
a cerebrospinal fluid was reached within 15 minutes. 
Vem Such concentrations cannot be obtained with intra- 
cond Venous injections. They showed charts of several 
? ac patients who received the injections for three to six 
sul days; the temperature and pulse returned to normal 
ee within a few days, and it was stated that they recov- 
aa ered. No statisties were presented as to the incidence 

“ge” recoveries or on the complications arising from the 
re procedure, 

In brain abscesses the above procedure is used pre- 

PM operatively, This is claimed to help sterilize and 
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wall off the abscess. The abscess is localized before 
operation by ventriculograms, which give the approxi- 
mate location. A needle is then introduced into the 
abscess, and the contents drawn off and replaced by 
air to outline the space in relation to the ventricles. 
The operation then proceeds in an attempt to remove 
the abscess with its capsule. 

Chronic wounds. At the Botkin Hospital, grami- 
cidin of Soviet preparation had been used in about 
300 cases of chronic infected wounds, and also in some 
500 cases prophylactically. The 0.5-cc. ampoule con- 
taining 4 per cent gramicidin is mixed with 50 ec. of 
water for use and applied topically, preparatory to 
plastic repair. No local toxie reactions had been seen 
other than occasional bleeding from clean granulating 
surfaces if treatment is prolonged. No general toxic- 
ity had been observed no matter how large the treated 
surface area was or in cases where the wound was 
fresh and bleeding. It was also used in empyema, 
except that of tuberculous etiology, the gramicidin 
being injected into the pleural cavity after evacuation 
of the pus. 

The course of an infected wound is followed by 
cleansing the wound of pus and superficial necrotic 
tissue and making impressions of the surface upon 
sterile slides that are dropped on and removed with- 
out sliding over the tissue. The preparations are 
stained with Giemsa. The first picture of the infected 
wound impression is: almost a solid smear of poly- 
morphonuclear leucocytes and many extracellular bae- 
teria. Upon a favorable defense reaction, there are 
fewer leucocytes and a gradual increase in the num- 
ber of phagocytosed bacteria. This phenomenon 
parallels the phagocytic power of leucocytes in periph- 
eral blood, as measured upon exposure of blood in 
vitro to a standard staphylococeus culture. With con- 
tinued healing, bacteria disappear first, followed by 
a gradual decrease in the number of leucocytes and 
appearance of large monocytes. The last favorable 
stage is the appearance of profibroblasts and fibro- 
blasts, i.e. beginning connective tissue-reaction and 
healing. Reversal of the trend is indicative of wors- 
ening of the process, and the observations are used 
as an index to treatment measures and prognosis. A 
whole series of impressions are taken if the wound 
is extensive, and impressions are taken with every 
change in dressings (6). 

Wound dystrophy. At the Department of Physio- 
logical Chemistry, VIEM, directed by Academician 
J. O. Parnas, Prof. Kaplansky was studying protein 
metabolism in eases of wound dystrophy. This syn- 
drome assumed grave importance during the war. 
Two or three weeks after severe wounding, a certain 
pereentage of patients develop hypoproteinemia. It 
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is believed that this is due to excessive breakdown 
of proteins as well as to deficient synthesis. In the 
early stages the urinary nitrogen excretion is mark- 
edly elevated, and with exhaustion it 1s markedly 
reduced. This metabolic picture resembles that seen 
in rats in which hypoproteinemia is developed by 
maintenance upon a 6-per cent protein diet. The 
type of wound in these eases is not of primary impor- 
tance, the main factors being severity and nonhealing ; 
sepsis is not necessarily present, although often it 
complicates the picture. They have seen many cases 
in which the total blood proteins were 2-3 grams/100 
ee. There is, of course, an associated hypochromie 
anemia, edema, wasting, ete. At autopsy the most 
striking finding, other than the usual manifestations 
of cachexia, is the peripheral type of necrosis and 
hemorrhage in the liver with marked vacuolization of 
the viable hepatie cells. 

Kaplansky was treating these cases with trypsin 
and pepsin digests of proteins and reported that they 
were beneficial in some cases. He was able to save 
several patients who had been despaired of, ineluding 
one man who had a serum protein level of 1.75 gram 
per cent; after prolonged treatment the patient was 
maintaining a level of 7.5 gram per cent. It was 
considered important to supply the sulfur-containing 
amino acids, cysteine or methionine; the addition of 
glutathione was suggested as desirable. The amino 
acid digests were injected intravenously in concen- 
trations of 10 to 20 per cent by weight in 350-500 ce. 
of liquid. The infusions were given within an hour, 
since their patients did not tolerate infusions lasting 
four hours. It was claimed that, except for occasional 
vomiting, there were no reactions other than occasional 
slight rises in temperature and headache. 

Restorative surgery. Among surgical operations 
deseribed were Yudin’s total gastreetomies and recon- 
structions of the esophagus, Frumkin’s plastie opera- 
tions on the genitourinary organs, and the radical 
resections of septie shoulder and leg joints. Some 
of the work of Yudin and of Frumkin has been re- 
ported in the American literature (2, 8). 

Operations of the joints were demonstrated at the 
Botkin Hospital. In the shoulder operation the whole 
joint, part of the humerus, and the elavicle and 
seapula may be removed in eases that do not respond 
to chemotherapy and are obviously septic. In the last 
13 eases of resections of the shoulder neither a patient 
nor an arm had been lost. Two eases were demon- 
strated; they had a functional arm, although obviously 
flail-like in motion. X-ray pietures showed thicken- 
ing of the space between the reseeted arm and the 
bone left in the shoulder. The hip operation is ob- 


viously more serious. They had done 16 wide resec- 


SCIENCE 


hay 24 


Vol. 103, No. 2h 


e 
peumo! 
equain! 
(linie 
iddle . 


tions, including the whole head of the femur, ba 
of the acetabulum, and part of the shaft. A, nnd 
as 14-16 em. of bone may be removed. Two Cage 
died; in two, disarticulation operations had to he ner 
formed subsequently. But 14 patients retained thei 


legs and after months, with thickening of the 7" | the | 
tissues in the empty area, can in some measure yymplace’ | 
upon this extremity. The results were better th lms effec 
any prosthesis, it was said, but the operation y,jq™mo0 1 
performed only as a last life-saving resort. or bes 
At the First Moscow Medical Institute 70 per c,jimmive” i 
of the operations are done under local anesthesia, jm ie 
jterva 


eluding those on the abdomen and chest. In 10 pg 
eent the local infiltration is reinforced by intrayenoy 
evipan, and only 20 per cent of the operations a 
done under general ether anesthesia. No chlorofoy 
is used, and ethylene and cyclopropane were not ayai 
able. Spinal anesthesia was used rarely at this ingj 
tution because of personal preferences but is yey 
popular elsewhere. 

ACS serum. Inquiries were made concerning tj 
antireticulo-cytoxie serum of Bogomoletz. None 4 
the clinicians of whom we made inquiry were alk 
at that time to express an opinion of its clinical yaly 
from personal experience. We did not have a pe 
sonal meeting with Prof. Bogomoletz. 
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INFECTIOUS AND INTERNAL DISEASES roxim 


The Red Army received routine immunization 


against typhoid, paratyphoid A and B, tetanus, aul 
smallpox. Typhus vaceine is used upon indication 
of season and geographie area. 

Bacteriophage is used widely, partieularly in baci: 
lary dysentery, and prophylactically against dysentery 
and cholera. The preparations are believed to k 
effective, both prophylactically and therapeutically 
Oral tablets, composed of agar media on which tl 
material is grown after killing the remaining path 
gens with chloroform, are given every 10 days dung 
the dysentery season in regions where the diseases 
prevalent. Acetyl sulfaguanidine has been very efit 
tive in dysenteries. 

BCG vaccine is used widely, and all children & 
supposed to receive the vaccination. No ill effec 
have been encountered with this procedure. 

In the Soviet Union pneumonias of Types I and! 
account for 65 per cent of the cases, which was stated 
to explain their lower mortality as eompared vil 
that in the United States. ) 
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A combined serum al 
chemotherapy regime was preferred at the Botkil 
Hospital, with sulfathiazole or sulfadiazine replat! 
sulfapyridine. 

It was stated at the Botkin Hospital that the & 
pected sharp rise in rheumatic fever did not materit! 
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» during the war. Infectious hepatitis or virus 


i neumonia bad not been seen, although they were 
0 equainted with both diseases. 
be e Clinical studies on malaria have been carried out in 
od thejguummliddle Asia during the past 20 years. Main reliance 
he wf n the prevention and treatment of malaria is now 
re quinaerine (atabrine). It was stated that 
tha effectiveness Was proportionate to its eoncentra- 
on yagmpon 12 blood and particularly in the erythrocytes. 
or best therapeutie effect, a large primary dose was 
er enliven intramuscularly as well as by mouth. Usually 


drug is given in 2- to 4-day courses with rest 
jervals of 7 to 10 days, and may be combined with 
lazmochin. The daily dose, according to the age of 
he patient, is 0.2 to 0.6 gram. Quinine is used spar- 
ly, in severe eases. Related chemical compounds 
f the 4-aminoquinoline series had also been investi- 
mated (3). 
Tularemia vaeeine, consisting of heat-killed, glycer- 
hated culture of B. tularensis, is used therapeutically 
s well as prophylactically. Tularemia is not a prob- 
one gqge in. the USSR except in some regions of Siberia, 
end recently it had broken out in some reoceupied 
Beevions. It was stated that it was transmitted through 
he oral route due to heavy contamination of food in 
Ferman storehouses by the feces and urine of infected 
fats and other rodents. At the Botkin Hospital ap- 
Sroximately half of 500 cases of tularemia from the 
Eberated zones were treated with the vaccine. The 
futionale of using a vaccine therapeutically is that 
hilaremia is a echronie disease and the vaccine might 
Bimulate antibody formation. The vaccine was in- 
jected intravenously, in a dose of 50,000 organisms 
or the first injection. There is a sharp increase in 
ever, headache, and malaise. Increasing doses for 
b course of three to six injections are given at three- 
r four-day intervals. It was stated that the average 
Bength of illness with the vaecine was 20 to 30 days, 
the controls were ill for two to three months. 
omplications were reduced, and the clinical course 
vas improved, 
| The number of peptic uleers has risen markedly 
Huring the war. Moreover, there has been a remark- 
phle alteration in the loeation and sex-distribution 
Bince the war. Yudin stated that before the war there 
vd geet at least three duodenal ulcers for every gastric 
totale’; now the ratio is 50:50. Women accounted for 
a 20 per cent or less of the chronie eases; now they 
wiggee’stitute 20 per cent. Before the war 90 per cent 
otkit pt the perforations were duodenal, whereas now 50 
fr cent are gastric; and of these, the rate in women 
i comparison to men rose from 1.4 to 10 per cent. 
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» of NUTRITION AND VITAMINS 
rial 


| At the Institute of the Biology Section, Academy 
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of Seiences, demonstrations and discussions were held 
on certain aspects of vitamin sources and nutrition. 

The green shell of the walnut was considered an 
excellent source of vitamin C. Treatment is difficult 
beeause of the presence of bitter substances and tan- 
nins, but 50 grams of erude extract containing 0.8 
per cent ascorbie acid can be obtained from 11 kg. 
of walnut shells. In the first year of production 500 
tons of walnuts were processed this way. Pine needles 
may be used as a source of vitamin C, but the extract 
is bitter and the vitamin content disappears within 
two to three days, although it can be stabilized for 
a week by fermentation. It was stated that a daily 
intake of 25 mg. of ascorbic acid per person was the 
goal toward which they were working. . 

Work was proceeding on “vitamin K,,” a produet 
obtained from maize tassels extracted with organie 
solvents. The substance has strong antihemorrhagie 
action, producing a tenfold reduction in clotting time 
in rabbits following the intravenous injection of 1 ¢e., 
representing about 20 grams of raw material. The 
effect is most pronounced about 90 minutes following 
injection. The clotting time is reduced in normal 
animals as well as in those with K-deficiency hypo- 
prothrombinemia. 

It was stated that work on cleavage products of 
carotene revealed that ionone, instead of being physio- 


logically inactive, has powerful antisympathetic effects. _ 


Bovine feces were suggested as a souree of carotene, 
since eattle do not utilize it in appreciable amounts. 

Methods of dehydrating vegetables and fruit, use 
of polar lichen as a source of glucose, and the prob- 
lem of certain toxie molds in grain were also being 
investigated. Biochemical experiments on plant ge- 
neties, particularly wheat and barley, showed correla- 
tion between productiveness and hardiness of grain 
and the catalase activity, and this was used as an 
index in further crosses between strains to improve 
the grain. 

MISCELLANEOUS OBSERVATIONS 


Fundamental research had been continued without 
marked interruption during the war. Although short- 
age of technical assistants was reported, recruitment 
and training of young men and women for scientifie 
research were encouraged. 

At the Institute of the Biology Section, Academy 
of Sciences, V. A. Engelhardt had made important 
contributions to the chemistry and physiological fune- 
tion of myosin, the mechanism of the Pasteur effect, 
and on the role of phosphorie acid in photosynthesis. 
At the Department of Physiological Chemistry, di- 
rected by J. O. Parnas, Braunstein was working on 
thiamine and on the transamination of amino acids; 
Stepanenko, on the mechanism of glycogenesis and 
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glycolysis; and Bellitzer, on oxidative phosphoryla- 
tion. 

At the First Moscow Medical Institute, Baron was 
conducting interesting studies on serous membranes, 
innervation of arteries, and the development of Pae- 
chionian granulations in dogs exposed to rapid rota- 
tory motion. 

Studies on immunity and electrophoretic effects of 
antibiotics on bacteria were being pursued at the De- 
partment of Biochemistry of Microbes and Immunity. 
Localization of points of origin of cardiac impulses on 
perfused human hearts and loealization of damage to 
peripheral nerves by means of electroneurograms were 
problems being pursued at the Botkin Hospital. Sha- 
bad was resuming his work on the careinogenie sub- 
stances found in human tissues, and studies on the 
effect of tumors on cathepsins were under way. 


GENERAL IMPRESSIONS OF MEDICAL RESEARCH 
IN THE SOVIET UNION 


We received a favorable impression of medical 
research in the Soviet Union as it was being carried 
out in the few institutions visited by us during our 
month in Moscow at the height of the war. It is 
obvious that visits to eight research institutes, three 
hospitals, and one medical school, augmented by two 
major conferences and several minor ones, do not 
represent an adequate sample, and one month is 
not a sufficient length of time upon which to base 
any generalizations. We were, of course, shown the 
best places and met the outstanding workers, and 
were otherwise treated as guests. Although some 
extrapolation of our observations can be made, on 
the whole, any conclusions are limited by the extent 
of our actual observations. Moreover, the experi- 
ences are now two years old. 

The Soviet medical authorities made every effort 
to provide us with personal, unsupervised contacts 
with their medical scientists and, in so far as they 
were able, to accede to our requests for specific in- 
formation on matters pertaining to medical research. 
The approximately 100 scientists whom we had an 
opportunity to meet and with whom we discussed 
questions of medical research were friendly and 
frank in telling us of their work. 

Medical research in the Soviet Union seemed to 
us to be in a healthy state, although it was carried 
out under difficulties resulting from the exigencies 
of war. We were told of experiments which had 
been unsuccessful as well as successful, of conelu- 
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sions which had been wrong as well as right, 1 
the work of colleagues was occasionally questioned , 
well as praised. These experiences emphasizp i 
fact that, at the working level, science and scien 
are much the same in the Soviet Union as they 
in the United States or elsewhere. Only with resp. 
to facilities for work did there seem to be a diff 


cetyl 


ence. pew 
The institutes which we visited were housed ; 
quarters of variable quality. All of the laboratoyig 
had suffered from the privations and damage of yum Acet} 
and the equipment was often inadequate compzrlii/ssion 


with that of American laboratories. The hospitiiiMoline 
were overcrowded, with stained though clean yiimula 
bleached bed linen and gowns. These conditiggilfyscle, 


were unavoidable, and allowance must be made fy 
the circumstances. Surgical tables, lamps, and ang 
thesia equipment even in the best hospitals in Mos 
were often antiquated by American standards. 


Scientific monographs, textbooks, and jour 
were badly needed, although L. Bassias, director ¢ 
the Central State Medical Library, had developed 
splendid organization for distributing translatioy 
and abstracts to scientific members. 
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Although Soviet scientists told us in adequate & 
tail of their work, we learned of no new practic 
research developments in medicine which we woil 
regard as definitely superior to developments in th 
same field made by English, American, and Canaiis 
scientists. Soviet scientists are progressing soun(j 
along many lines also being developed by our inves 
tigators. Both they and we would profit by great 
familiarity with the work going forward in bod 
countries. The Soviet scientists and medical govem 
mental authorities admire the work of our scientiss 
are most friendly toward them, and desire a clos 
cooperation among the workers of our countries. | 
is our conviction that increased interchange of scies 
tific knowledge and personnel between the Unitei 
States and the Soviet Union would be mutually stimv 
lating and beneficial. 
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| cetylcholine Synthesis! 


TorRDA and Harotp C. WoLrFr 
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Orator 

of wyfmm Acetylcholine participates in the humoral trans- 
Omparefmission of the effects of nervous stimulation in 
LOospitaimmolinergie systems. Acetylcholine is released during 
ean wimulation of the vagus, the motor nerves to skeletal 
the preganglionic fibers of the sympathetic 


lade fy 
nd ale 
Mose 


pryous system, and perhaps when impulses cross the 
mapses of the spinal cord (1, 2, 4, 5, 10, 13). It is 
ferred that acetylcholine is synthesized in the cen- 
al nervous system and probably also in peripheral 
prve tissue, since the amount of acetylcholine liber- 
ed during prolonged stimulation may be several 
mes the amount contained in nonstimulated nerve 
ssue (9). Nerve tissues synthesize acetylcholine 
Bren in vitro, and there is evidence that the synthesis 
f acetylcholine results from the activity of a specific 
hzyme (6-8, 11, 12, 14-16, 32). The amount of 
etylcholine synthesized is probably regulated by the 
ynamic equilibrium of the various metabolites that 
nrround the enzyme-substrate complex during the 
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of synthesis. 
- inv In the presence of blood serum and spinal fluid 
acetylcholine is synthesized by nerve tissue in 
n boi™m’ro than in the absence of serum and spinal fluid 
rover’ 17). Some of the potentiator substances diffuse 
ontil brough Cellophane membrane (16). Although serum 
-closmutains both potentiator and inhibitor substances, the 
‘es, [g@otentiator effect prevails. The potentiator effect 
De reduced by various physiological procedures, 
United: less acetylcholine is synthesized in the presence 
sting Serum collected from the fatigued arm than in the 
Presence of serum collected from the resting arm (25). 
she effect of the serum and spinal fluid in increasing 
Kcetylcholine synthesis is reduced in patients with 
14, Meyasthenia gravis (16, 17). 
~ | To ascertain the nature of substances having the 
wl bility to modify synthesis of acetylcholine the effects 
r. Various known metabolites on acetylcholine syn- 
in vitro were investigated. 
Compounds containing energy-rich phosphate 


bonds (14, 30), some products of carbohydrate metab- 
plism (21), lower fatty acids (28), polypeptides and 
pnino acids (26) inerease the amount of acetylcholine 
Byuthesized. Some decomposition products of nucleic 


a ‘This study was aided by a grant from the John and Mary 
Markle Foundation. 


acid (23) and of organie phosphates occurring in 
the body (inosinie acid 23; ammonia 15, 26) decrease 
acetylcholine synthesis. 

Of the inorganie ions potassium (12, 33), phosphate 
(15), rubidium (12), caesium (12), barium (31), 
magnesium (31), and manganese (31) increase the 
synthesis, whereas potassium in high concentrations 
(12), calcium (12, 14), and ammonia (15, 26) de- 
erease it. | 

Hormones also exert an effect on acetylcholine 
synthesis. Ether extracts of thymus and pancreas de- 
crease the synthesis (19), while similar ether extracts 
of other tissues tested (lymph gland, thyroid, salivary 
gland, lung, and subeutaneous fat) do not. Since the 
size of the thymus is regulated by the adrenotrophie 
hormone of the pituitary gland, this hormone was ad- 
ministered to living animals, and the ability of brain 
to synthesize acetylcholine was ascertained (20). Brain 
from animals injected with the adrenotrophice hormone 
synthesized more acetylcholine than brain of non- 
injected animals. Most steroid hormones decreased 
the amount of acetylcholine synthesized, but estrogenic 
hormones and A® pregnenolone increased the synthesis 
(22). Thyroxine increased the acetylcholine synthe- 
sis (26), as did epinephrine (18). The effect of epi- 
nephrine in increasing the amount of acetylcholine 
synthesized may explain why epinephrine increases 
the effect of acetylcholine in the central nervous sys- 
tem and improves transmission from nerve to the 
muscle (3). 

Vitamins may modify the amount of acetylcholine 
synthesized. Vitamin EK, even in very low concentra- 
tions, vitamin C, and most members of the B group 
increase the amount of acetylcholine synthesized. 
Vitamin A and K in all the concentrations used, thia- 
mine chloride and vitamin D in higher concentrations 
decrease the synthesis (24). 

The variety of the above-enumerated substances 
suggests that many operate not by a specific action 
on the enzyme involved in the synthesis of acetyl- 
choline but nonspecifically through other cell proe- 
esses. Final evaluation of the factors that specifi- 
cally affect acetylcholine synthesis can be made only 
after the enzyme system is isolated in pure form. 

It is inferred that the enzyme involved in the acetyl- 
choline synthesis contains an active -SH group, since 
the process is inhibited by agents that decrease the 
activity of the -"SH group (monoiodoacetate, 14, 30; 
alloxan, 23; unsaturated ketones, oxidizing agents, 
27; penicillin, 27) and is increased by agents protect- 
ing the activity of the -SH group (glutathione, cys- 
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teine, 26; antioxidants, 24; sodium pyrophosphate in 
low concentrations, 23). The synthesis can oecur 
aerobically and anaerobically (in the presence of an 
excess of energy-rich phosphate bonds, e.g. adenosine- 
triphosphate, 14, 30). The amount of acetylcholine 
synthesized depends on temperature (14, 16) and pH 
(optimum at alkaline pH, 29). The enzyme is located 
intracellularly (8). 

On the basis of the above data the following pos- 
tulate is presented. Normally occurring constituents 
of cells and extracellular fluid (serum, spinal fluid) 
modify the amount of acetylcholine synthesized in the 
living organism. Further, there is a dynamic equili- 
brium between potentiator substances (organic phos- 
phates, metabolites of carbohydrates and fats, amino 
acids, inorganic ions, hormones, vitamins) and in- 
hibitor substances (unsaturated and higher fatty 
acids, aromatic and heterocyclic compounds, steroid 
substances, inorganic ions, some decomposition prod- 
ucts of nucleoproteins and organie phosphates). 
During physiological activity the original dynamic 
equilibrium is disturbed, and new dynamic equilibria 
are established. Certain metabolites of muscle re- 
leased during prolonged work decrease the synthesis 
of acetylcholine (23, 25, 26). The accumulation of 
such metabolites is important in the production of 
fatigue resulting from indirect stimulation and sec- 
ondary to decreased acetylcholine synthesis. 


References 
1. ApAM, H. M., McKaIL, R. A., Oprapor, and WILSON, 


W. Cc. J. Physiol., 1938, 93, 45P. 

2. BERGAMI, G., CANTONI, G., and GUALTIEROTTI, T. Arch. 
Inst. biochem. ital., 1936, 8, 267. 

3. Burn, J. H. Physiol. Rev., 1945, 25, 377. 

4. CuHuTeE, A. L., FELDBERG, W., and SmMytH, D. H. Quart. 
J. exp. Physiol., 1940, 30, 65. 

5. Dave, H. H., FELDBERG, W., and VoGcT, M. J. Physiol., 
1936, 86, 353. 

6. DiksHit, B. B. Quart. J. exp. Physiol., 1938, 28, 243. 

7. FEevppere, W. J. Physiol., 1943, 101, 432. 

8. FELpDBERG, W. J. Physiol., 1945, 103, 369. 

9. KAHLSON, G., and McIntTosH, F. C. J. Physiol., 1939, 
96, 277. 

10. McIntTosH, F. C. J. Physiol., 1938, 94, 155. 

11. MANN, P. J. G., TENNENBAUM, M., and QUASTEL, J. H. 
Biochem. J., 1938, 32, 243. 

12. MANN, P. J. G., TENNENBAUM, M., and QUASTEL, J. H. 
Biochem. J., 1939, 33, 822, 1506. 

13. MARTINI, V., and Cera, R. Boll. Soc. ital. biol. sper., 


1989, 14, 336, 327: Arch. sci. biol. 1940, 26, 103. 

14. NACHMANSOBN, D., and JoHn, H. M. J. biol. Chem., 
1945, 158, 157; NACHMANSOHN, D., and MACHADO, A. 

. J, Neurophysiol., 1944, 6, 397. 

15. QUASTEL, J. H., TENNENBAUM, M., and WHEATLEY, A. 
H. M. Biochem. J., 1936, 30, 1668. 

16. Torpa, C., and Wourr, H. G. Science, 1945, 98, 224; 
J. clin. Invest., 1944, 23, 649. 


17. Torpa, C., and Wourr, H. G. Science, 1944, 100, 200. 

18. Torna, C., and WoLFr, H. G. Proc. Soc. exp. Biol. Med., 
1944, 56, 86. 

19. Torpa, C., and Wotrr, H. G. Proc. Soc. exp. Biol. Med., 
1944, 57, 69. 

20. Torpa, C., and WoLrr, H. G. Proc. Soc. exp. Biol. Med., 
1944, 57, 137. 

21. Torpa, C., and WoLFr, H. G. Proc. Soc. exp. Biol. Med., 
1944, 57, 234. 

22. Torpa, C., and WoLrr, H. G. Proc. Soc. exp. Biol. Med., 
1944, 57, 327. 

23. Torpa, C., and WoutFr, H. G. Proc. Soc. exp. Biol. Med., 
1945, 58, 108. 

24. Torpa, C., and Woirr, H. G. Proc. Soc. exp. Biol. Med., 
1945, 58, 163. 

25. Torpa, C.. and Woitrr, H. G. Proc. Soc. exp. Biol. Med., 


1945, 58, 242; 59, 13. 


SCIENCE 


Vol. 103, No, OF 


26. Torpa, C., and WoLrFrF, H. G. 
1945, 59, 181. 
27. Torpa, C., and WOLFF, H. G. 
1945, 59, 183. 
Torpa, C., and WoLFrF, H. G. 
1945, 59, 246. 
29. Torpa, C., and WOLFF, H. G. 
press. 
30. Torpa, C., and Wotrr, H. G. J. biol. Chem., 1946, 16 
149 


31. TorDA, C., and Wotrr, H. G. (To be published.) 
32. Tawssewee, E. R. Aust. J. exp. Biol., 1938, 16 0. 


33. 


Proc. Soc. exp. Big) Meg 


Proc. Soc. exp. Big) Me 
Proce. Soc. exp. Big, Med 


J. Pharm. exp. Therap 


WELSH, Js 
142, 512 


~ 


H., and Hype, J. BE. Amer. J. Physiol, 194 


Granulocytopenia and Anemia in Rats 
Fed Diets of Low Casein Content! 


ArtHuR Kornperc, §. Darr, and W, 
SEBRELL 


Division of Physiology, National Institute of Healy 
Bethesda, Maryland 


Granuloeytopenia, correctable by erystalline J, oxy 
factor (L.C.F., “folie acid”), has been found to og 
occasionally in rats fed highly purified diets (4) a 
regularly when sulfonamides are ineluded in such ¢i¢ 
(3, 4,7). Anemia (or impairment in erythropoieg 
following hemorrhage) correctable by L.C.F. also |; 
been found in rats fed sulfonamide-containing dig 
(1, 3, 6). Recently we have noted granulocytopeni 
in rats fed highly purified diets deficient in riboflayi 
and also among pair-fed, riboflavin-supplemented co 
trols (5). Further investigation of this influence 
inanition on the production of granulocytopenia he 
revealed limitation of casein intake to be a highij 
significant factor. 


Weanling albino rats (Osborne and Mendel) wer 
fed one of several purified diets differing only wil 
respect to casein content. Diet No. 1055 contained 1 
casein or protein and consisted principally of Crisi 
salt mixture, and dextrose.? In the other diets casa 
(Labeo) in varying amounts replaced equivala 
weights of dextrose. Total white blood cell counts 
polymorphonuclear granulocyte counts, and hemat 
crit determinations were made as previously describe 
(6). For the purposes of this report, granulocyt 
penia was considered to be present when the poy 
morphonuclear granulocytes numbered 500 or less pé 
cu. mm. Anemia was considered to be present whe 
the hematocrit was less than 30 voi. per cent. 

Of 89 rats fed the casein-free diet (No. 1055), \4 

1 Presented in part by one of us (A. K.) before the AAMS 
Vitamin Conference at Gibson Island, Maryland, July 1% 

2The casein-free diet No. 1055 consisted of anhydrls 
dextrose, 86.76 grams; Crisco, 8.0 grams; salt mixture Mi 
550%, 4.0 grams; ferric citrate, 1.16 grams; and copper 
fate -5H2O0, 0.08 grams. Into this diet were incorporate! 
mg. of thiamine hydrochloride, 2 mg. of riboflavin, 1 ms." 
pyridoxine hydrochloride, 4 mg. of calcium pantothenat?- 
mg. of niacin, 200 mg. of choline chloride, 0.001 mg. of bio! 
and 0.4 mg. of 2-methyl-1,4-naphthoquinone. Twice wee*! 
each rat received a supplement of 0.25 ce. of corn oil 
taining 2,000 units of vitamin A and 200 units of vitam 


(Natola) and once weekly 3 mg. of a-tocopherol in 0.) “ 
of ethyl laurate. 
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Biol, ygl/aoq within 19 days after starting the experimental 


iet. One or more blood counts were made between 
Hie nineteenth and twenty-eighth days on the surviv- 
Bng 79 rats. Granulocytopenia was noted in 75 rats 
and anemia in 68. The 4 rats without granulocyto- 


nia and the 11 rats without anemia failed to sur- 
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treatment are in Table 2. Rats which failed to sur- 
vive the treatment period are not considered. When 
no treatment was administered, there was a progres- 
sive decline in granulocyte count and hematocrit value 
terminating in death. Of 13 rats treated with ecrys- 
talline L.C.F. or a liver coneentrate of L.C.F., only 


ied.) pe 
16 
TABLE 1 : 
194 GRaNULOCYTOPENIA AND ANEMIA IN Rats FED PROTEIN-FREE 
ane DIBTS AND PREVENTION WITH CASEIN TREATMENT OF GRANULOCYTOPENIA 
Rats 
No. of Poly. granulo- 
rats No. of cytes per cu. 
P Diet No. of with rats © mm. (average) 
(Group rats granulo- with 
peniat + Treatment J 
0 per cent casein ...... 8 8 6§ 23 
| B 0 per cent casein — 20 An As 
L.C.F. dailyf ..... 8 7§ 
L.C.F.*—100 y .....-. & 2 350 750 
Cc 18 per cent casein ee L.C.F.+—200 y subcutaneously 2 0 300 750 
L. cay fed with Group A... 8 2 0 L.C.F.+—100 y + L.C.F. cone.t 
O O¢ey D 18 per cent casein ...... 8 0 0 Casein diets—18 per cent or 
(4) 9 0 217 39 
adi L.C.F.4—100 y + L.C.F. cone.t 
ch Cet *The 4 groups were equal with respect to sex, litter, and —50 y+ casein diet—18 per 
CN weight Food intake was ad libitum in groups 3 3 83 4833 
A, B, and D. L.C.F.*—100 y+ casein diet— 
Opoles) +This crystalline fermentation product (2) was admin- 18 per 5 350 3.090 
ilso be istered by pipette to each rat from the outset of the experi- L.C.F.§—100 y+ amino acid ‘ 
ment. ix : 
Noted within 28 days. MIXtUTE 6 6 317 2,433 


§ The rats which failed to develop anemia died after 19 to 
25 days. 


“a vive 28 days on the experimental diet. The average 
once 9 body weight was 42.5 grams at the start of the ex- 
‘ia O periment and 30.2 grams after 20 days on the diet. 
hioth Of 6 and 7 rats fed diets containing 2 and 4 per cent 

casein, respectively, all developed granulocytopenia 
on within 30 days. Anemia was noted only among the 
rats fed the 2-per cent casein-containing diet. Seven 


of 8 rats fed an 8-per cent casein-containing diet de- 
veloped granuloeytopenia within 45 days; none had 
anemia. 

Data on the influence of restriction of food intake 
and the effeet of L.C.F. (2)° administered preven- 
tively are in Table 1. These data indicate no sig- 
nificant preventive action by L.C.F. Severe restric- 
| tion of an 18-per cent easein-containing diet (Group 
C) failed to produce blood dysecrasias in 6 of 8 rats. 
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: 7 The 2 eases of granulocytopenia noted in this group 
have resulted from inadequate casein intake. 

Several materials were tested for their effective- 

ness in correction of granulocytopenia developed in 

rats fed the easein-free diet No. 1055. Treatment was 

— administered daily for 4 days. A recount was made 

fe the day following the last treatment. For the pur- 

+ silf/™ poses of this report, a response was considered “posi- 

ne. | tive’ when the granulocytes numbered 1,000 or more 


‘ott Cells per eu. mm. Further details and results of 


| erystalline fermentation L.C.F. (2), synthetic L.C.F., 

0's and L.C.F. concentrate from liver used in these studies were 

‘3; CH §=6furnished through the courtesy of Drs. E. L. R. Stokstad and 
B. L. Hutehings, of Lederle Laboratories, Inc. 


* Crystalline fermentation L.C.F. (2) or synthetic L.C.F. 
(Stokstad). No differences were observed between the activ- 
ity of the two substances in these experiments. : 

+ Crystalline fermentation L.C.F. (2). 

t Contained in 0.058 grams of liver concentrate. 

§ Synthetic L.C.F. (Stokstad). 


2 reached granulocyte levels of 1,000 cells per cu. mm. 
Granulocyte values declined in all of 9 rats fed diets 
containing casein at levels of 18 or 30 per cent* in 
place of the casein-free diet No. 1055. However, the 
administration of L.C.F. combined with a change to 
an 18-per cent casein-containing diet resulted in sig- 
nificant inereases in granulocyte count in each of 8 
rats. Similarly treatmeats with L.C.F. combined with 
the dietary administration of a mixture of purified 
amino acids® produced significant increases in granu- 
loeyte count in each of 6 rats. Data on the treat- 
ment of anemia are incomplete and therefore are not 
presented at this time. 

Further study is required to determine the identity 
of the amino acids responsible for the granulocyto- 
poietic activity found in easein or in a mixture of 
purified amino acids. Such data may help in the 
elucidation of the mechanism of action of L. casei 
factor and the amino acids in the formation of granu- 
locytes. 

4Five and 4 rats were fed diets containing 18 per cent 


and 30 per cent casein, respectively. Average daily intake 
of these diets per rat was 3.6 grams. 


5To mixture XII-c of W. C. Rose and S. S. Fierke (J. biol. 
Chem., 1942, 143, 115) containing 18 amino acids were added 
7.8 grams of dl threonine and 7.8 grams of dl aspartic acid. 
Of this final mixture, 26.7 grams (representing 18.0 grams of 
“active” amino acids) replaced an equal weight of dextrose 
in the casein-free diet No. 1055. Average daily intake of 
this diet per rat was 2.7 grams. 
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SUMMARY 


Severe granulocytopenia and anemia were devel- 
oped uniformly in rats fed protein-free diets. Casein 
(18 per cent) prevented these dyscrasias, but erystal- 
line L. casei factor (“folie acid”) did not prevent 
them. In the correction of granulocytopenia in rats 
fed protein-free diets, L. casei factor alone was only 
slightly effective, diets of higher casein content (18 
or 30 per cent) were ineffective under the experi- 
mental conditions described. However, L. casei factor 
combined with an 18-per cent casein-containing diet 
or L. casei factor combined with a mixture of purified 
amino acids were found to be highly effective in cor- 
recting the granulocytopenia. 
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The Presence and Significance of a 
Leukopenic Factor in Inflam- 
matory Exudates 


MENKIN 
Department of Pathology, Duke University School 
of Medicine 


A number of inflammatory conditions are accom- 
panied by a fall in the number of circulating white 
blood cells, a so-called state of leukopenia. Fitz-Hugh 
and Krumbhaar (1) regard agranulocytosis as the re- 
sult of an arrested development of leukocytic elements. 
The disease involves lymphoid elements as well as 
granulocytes. These authors therefore speak of the 
condition as a pernicious leukopenia. A profound 
leukopenia referable to a virus infection has been 
recently deseribed to occur in eats (2, 3). It is in- 
teresting to note on close scrutiny the frequent occur- 
rence of some infection accompanying an agranulocy- 
tic process. 

The writer has demonstrated the presence of an 
injury factor located in, or at least closely associated 
with, the euglobulin fraction of inflammatory exu- 
dates (5). This substance has been termed necrosin. 
Recent studies indicate its more frequent recovery in 
exudates from a severe area of inflammation in which 
there is usually an appreciable degree of acidity (7). 
The whole euglobulin fraction of exudates not only 
induces marked cutaneous injury, but likewise it 
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her 


causes in dogs a marked degree of fever and 2 ae 
# e le 


found leukopenia (5, 6). Subsequent investig,s, 
have revealed that the pyrogenic property of the y, 
euglobulin fraction of exudates is really not ref, 
to necrosin, but that this fever-inducing capaci Ii 
caused by a completely different, but closely - 
ciated substance, termed by the writer pyrexin | 
The present preliminary communication indicates jm 
in inflammatory exudates there exists a leukopenie; 
tor which is not one of the biological attribute i 
necrosin per se. It is closely associated with pyri 
Yet, it can readily be dissociated, at least to a |x » 
extent, from this pyrogenic factor. The presence, 
such a leukopenic factor in inflammatory exudy 
may in large part explain, perhaps, the state of lekiil 
penia accompanying numerous inflammatory pyfM 
esses. The leukocytosis-promoting factor present: ‘ 
exudates may well mask the ultimate effect of { . 
leukopenie factor (4). In brief, the final blood pict 
accompanying an acute inflammatory process may 
a large extent depend on the relative concentra 
of either the leukocytosis-promoting factor 
or the leukopenic factor now under discussion, bof : 
of which factors are produced at the site of an acimpy 
inflammation. DI 

An inflammatory exudate at an acid pH will, whe 
injected into the circulation of a dog, tend to indy , } 
a rapid and sharp fall in the number of circulating 
leukocytes. This is a conspicuous feature within alin 
first hour or so. The average fall in 8 experimen a 
has been found to be 3,778 white blood cells oy 
cubie millimeter or 32.3 per cent. Pyrexin, as isolate 4 
from such exudates, is the fraction obtained which hug; 
been found to induce a marked leukopenia. The avelphpi 
age fall in 10 experiments is 9,980 white blood cel { ain 
per cubic millimeter, a drop of 79 per cent. It is pot 
sible that the simultaneous presence of the LPF in ily 
whole exudate counteracts somewhat the full effective i: for : 
ness of the leukopenie factor. Such a state of affaingt 
would account for the more striking effect obtainely 
with pyrexin where the LPF is absent. Purifei ; 
necrosin or normal blood serum utterly fails to induc 
any such drop in the leukocyte count. Within thie 
usual period of study (about 6 hours) the maximuly 
decrease in the number of circulating leukocytes & 
under normal circumstances, negligible. 


era, 


t 


the 

P 
An attempt has been made to dissociate the leuko | 
penic factor from pyrexin. Some recent evident§ tha 
indicates that the latter is, or is at least associatelyy 
with, a polypeptide. It is possible that the leukopeuif hi 
factor also belongs to this group, especially since 7 
is derived from pyrexin. nd 
has been partially hydrolyzed with 0.1 N HCl fof) 
about 10 to 15 minutes in an effort to determin} ” 
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and ah # her pyrexin can be in large part inactivated, 
» leaving behind an active leukopenie factor. 


restigai 
Mm <cheme of extraction adopted follows: 


f the 
refer} 
Pacity 
Sely as 
TeXin | 
lcates precipitate 
| 
“treated with distilled water 
ributes | 


h 


to a lan 

resence e dialyze until free of SO, 
ext pyrexin (dried by freezing) 

es with 0.1 N HCl for 10-15 minutes 

resent cool 

t of t . N NaOH adjusted to pH 10 or 10.3 

piety on steam bath to about 1/10th volume 

cialyze 


scueME OF EXTRACTION OF LEUKOPENIC FAcToR 


xudate 


NU,).80, at 1/3 saturation 


| . 
snsoluble material 


m evaporate to dryness on steam bath or dry freeze 
(leukopenie factor) 
The final material obtained when extracted from 
P rexin, as indicated above, still induces a marked 
Bpkopenia. This, as in the case of the whole exudate, 
l@evelops abruptly, and it may last a few hours. The 
‘culatiyfiferage fall in 14 experiments is 6,146 cells per cubic 
thin Millimeter, a drop of over 50 per cent. Yet, this leu- 
Bpcnic factor is now essentially dissociated from 
ells pall I fyrexin, for it essentially causes no fever when in- 
isolate 5 ‘ted into the blood stream of dogs. Preliminary 
nich @servations in collaboration with Dr. Frederick Bern- 
he aver mim, to be subsequently reported in detail, on the 
od cell : nino nitrogen concentration before and after hydro- 
is poffsis indicate that the leukopenie factor seems to be- 
° in th | nz to the group of polypeptides. It is thermostable, 
fet @r boiling fails to inactivate its effect. Various con- 
aflainfols, such, for instanee, as the normal variation in 
btaineMukocyte counts and in temperature level during the 
'urifie Period of study (i.e. within about 6 hours) or the 
indueffeagents themselves that were utilized in dissociating 
in thiffhe leukopenie factor from pyrexin, all indicate that 
ximuif fhe effect of the leukopenie factor is indeed real. 
tes if Phese studies are being pursued further and will be 


ported in extenso elsewhere. 


leuko. 
ident 
ciated 


In brief, evidence has been advanced to indicate 
at there exists in inflammatory exudates, particu- 
Peuly when obtained from an area of severe inflamma- 
open Bon and therefore usually at an acid pH, a leuko- 
nce Penic factor, which per se may offer a reasonable 


rexilf @xplanation for the development of a state of leuko- 


‘| fof penia with some of the types of acute inflammation. 


rminte urthermore, in the exudative material this leuko- 
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penie factor seems to be in close association with 
pyrexin, the pyrogenic factor from which in turn it 
ean to a large extent be separated. The leukopenic 
factor affects the granulocytes as well as the mono- 
nuclear cells, for the latter are likewise depressed. 
The effect is a general one. The leukopenia is found 
to exist both in the peripheral circulation and \in 
samples of blood obtained from the heart. 

In subsequent studies since this communication was 
sent for publication, it has been found that, although 
the leukopenic factor of inflammatory exudate is 
mostly found in close association with pyrexin, it can 
be recovered sometimes to some extent in other frac- 
tions of exudative material, indicating that it is appar- 
ently not exclusively found in association with pyrexin. 
Furthermore, additional studies seem to indicate that 
the leukopenie factor of exudates does not primarily 
deplete the bone marrow, but rather the mechanism 
involved appears to be a rapid trapping of leuko- 
cytes in the alveolar walls of the lungs, in the sinusoids 
of the liver, and apparently in the spleen. The latter 
fact may be of significance in our further understand- 
ing of the mechanism involved in the acute splenic 
tumor accompanying numerous inflammatory proc- 
esses. 
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The Comparative Toxicity of Thiourea 
to Four Mutants of Drosophila 
melanogaster } 


E. D. Gotpsm1TH and Morris Henry HArNLY 


Department of Anatomy, College of Dentistry, and 
Washington Square College of Arts and Science, 
New York University 


During the course of an investigation of the effects 
of a number of drugs upon the development of sev- 
eral genotypes of Drosophila melanogaster, the strik- 
ing toxicity of thiourea? was observed. A survey of 
the literature disclosed several reports dealing with 
thiourea as an insecticide. Two-per cent solutions of 
thiourea and phenylthiourea were effective against the 
webbing clothes moth (9). Third instar blowfly larvae 
died in the third or fourth instar when exposed to 
thiourea incorporated in their food (6). MeGovran, 
Richardson and Piquett (8) observed a 92-per cent 

1 Acknowledgmert is made to Miss Ada Rakos for technical 
assistance. 


2 The authors are indebted to Dr. Stanton M. Hardy, of the 
Lederle Laboratories for a supply of thiourea. 
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mortality in the housefly (Musca domestica) when 
third instar larvae were raised on a medium contain- 
ing 7.5 mg. of thiourea per 23 grams of food. Sixty 
milligrams of borax were needed to produce the same 
mortality, and this amount of DDT yielded a death 
rate of 88 per cent. In another investigation DDT 
was found to be more effective than a 1-per cent solu- 
tion of thiourea in reducing the number of emerging 
flies (11). Feeding a mixture containing 10 per cent 
of allyl thiourea and 90 per cent kaolin to third instar 
larvae of the silkworm, Bombyx mori, produced no 
unfavorable effeets (1). 

The following is offered as controlled, quantitative 
evidence of the effectiveness of thiourea in destroying 
larval diptera. 


EXPERIMENTAL METHOD 


Pearl’s (10) synthetic medium, S-101, modified by 
changing the agar content from 2.2 to 2.5 per cent, 
served as the basic food. To this medium thiourea 
was added to give the desired concentrations (Table 1). 
The food was poured into 1x 4-inch vials to a depth 
of § inch and was yeasted when cool (one drop of a 
yeast suspension of one cake of Fleischman’s yeast per 
100 ce. of water was placed on the surface of the 
food). The cultures were allowed to stand for 24 
hours for yeast growth, 


TABLE 1 
EFFEcT OF THIOUREA ON MorTALITY OF D. melanogaster 


Wild-type 


Ebony Sooty Black 
Cone. of 
thiowres 2 2 2 
12.5 200 100 210 100 
100 200 100 200 100 210 100 ‘* 
80 400 97 200 98 400 84 360 75 
75 210 96 210 85 
70 400 98 200 83 #400 7 # 385 72 
60 400 87 4200 84 360 65 59 
5.0 370 75 200 66 £440 58 


Ten newly-hatched larvae were placed in each vial 
and incubated at 25°+0.05° C. The four genotypes, 
ebony, sooty, black, and Wild-type, were tested in these 
experiments. The animals were examined at intervals 
during the larval and subsequent developmental 
periods. 

A number of preliminary runs established that at 
concentrations ranging from 250 mg. to 20 mg. of 
thiourea/100 ec. of food all larvae died in the first 
or second instar. This obtained for dosages of 12.5 


and 10 mg./100 ec. of food, with a rare individual 


reaching the third instar and attempting puparium 
formation. In the final experiments concentrations 
ranging from 12.5 to 5 mg./100 ee. were used. 
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RESULTS AND DISCUSSION 


Genetic considerations. The data indicate a tuay 
genetic difference in the resistance of these fouy ston 
to the drug, the Wild-type being the most resistant 0, 
the four genotypes tested. Black is a I1-chromosaliian 
recessive mutant, and ebony" a III-chromosome rufa 
sive mutant from the Wild-type. These two 1utqiim 
are phenotypically indistinguishable and have nomi 
viability on standard culture media. However, ijl 
show a marked difference in resistance to thioyy 
black being much more so than ebony. The reco 
mutant, sooty, is an allele of ebony and only a gi 
departure from the Wild-type body color as compan 
to the black color of the ebony’ flies. The so 
genotype seems to withstand the drug better than iim 
allele, ebony. This difference may be more marks ls 
than the data appear to indieate. The black gfliow 
ebony"! stocks were single locus differences from i & 
Wild-type stock, but the sooty stock also carried fifhoul 
mutants, curled wing, stripe, searlet, peach, roughiifigs 
hairy, and thread—a total of eight mutant loc. j 
ferences from the Wild-type stock. The eumnulatip 
deleterious effects of mutants in compound stocks; 
well known. It may be that the rather close approa 
of the sooty mortality to that of its allele, ebuy 
(Table 1), is due in large part to this eumulatiy 
effect. If this is so, then the true mortality of t 
sooty allele is much lower than the figure indicatd 
This would bring its resistance to the drug my 


Le 


nearly into line with its slight deviation from the WiijR@ PI 
type body color, making the sooty gene both physsgiarom 
logically and morphologieally a less extreme variatiflles | 


than the ebony gene from their Wild-type allele. Tk Bech 
marked mortality difference between the phenotyjjettlr 
eally similar black and ebony stocks shows that they 
must be significant differences in the nonvisible phys 3 
logical effects of the genes at these two loci. We hav 
observed marked developmental-morphological effec 
of thiourea at certain dosages. These results wi 
being reported elsewhere. One of us has found di p 
ferent developmental effects of other unrelated drugs‘ 
on D. melanogaster (Harnly, in press). It is evidel 
that the use of drugs might prove a profitable tele 
nique in the study of the nature of gene action wilh” 
D. melanogaster. 

Thiourea as a larvicide. The numbers of individwhfy 
treated and the mortalities of the four genotypes “§ 
the indicated dosages are given in Table 1. The moh, 
tality values are caleulated on the number of emergt 
adult flies. Examination of the table reveals that Bq. 
concentration of 12.5 and 10 mg./100 ee. produc 
100-per cent mortality in the mutants, ebony, s00\\R- 
and black. The trend of the data indicates that 
100-per cent mortality of the wild-type would be pr 
duced at some concentration between 15 and !f™ 


4 
at 
2) 
| 
we 
| 
AN 
van 
— 
d 
= 
— 
ate 


No. 94, 1946 


100 ce. At lower concentrations of 8-5 mg./100 
was a progressive decrease in the death rate. 
four fis evide mt that even in concentrations as low as 
‘esistay, il B05 per cent thiourea is highly toxie to D. melano- 
pier. 

ONE |lowing recent large-seale field spraying of DDT 
O Mutaylli/ destroy mosquitoes, wholesale destruction of fish 
Ve Nomad other fresh-water life was observed. It should be 
ever, thi a that thiourea has no such lethal action upon fish 
amphibia. Immersion of young individuals of 
Tecesi Bphophorous helleritti and Platypoecilus maculatas in 
ly a sligy : er containing 33.3 mg. of thiourea/100 ec. for 
COMpanilmriods up to five months resulted in yigorous fish 
Che soifili@hich did, however, exhibit retarded growth and de- 
T than in opment (3). It has been demonstrated that ani- 
© markdimels (frogs, 4, 5, 7; and mammals, 2) retarded by 
ack ay Mjourea will resume normal growth and development 
from ty pon discontinuation of the thiourea treatment. It 
ried be emphasized further that the nonlethal 
roughoil employed in the fish experiment is more 
loc 

imulati 
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than 300 per cent higher than that which yielded 100- 
per cent mortality in Drosophila larvae. 

In view of these facts it was considered worth while 
to investigate the effects of thiourea upon mosquito 
larvae. The results of these tests will appear in a 
subsequent publication. 
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News and Notes 


v of th 


ug mo a Lee A. DuBridge, who returned to the Department 
he Wii Physics at the University of Rochester in February 
physi om the NDRC Radiation Laboratory, Cambridge, 
variatiof@mes been made president of California Institute of 
le. He succeeds. Dr. R. A. Millikan, who 
enotypgemetires this spring. 

at ther 

“physiol g Wayland Vaughan, of Washington, D. C., former 


Ve hes Brector of the Seripps Institution of Oceanography, 
| effeciqem’s been awarded the Mary Clark Thompson medal by 
lis qoeme National Academy of Sciences. Dr. Vaughan was 
nd df ; fonored by this award “in recognition of his outstand- 
ie achievement in such purposeful and ingenious eo- 
evidel dination of observations and generalizations made 
lo teem ‘nd bearing on the fields of stratigraphic geology 
yn with id paleontology.” 


drug 


i 


vidush Charles B. Fawcett, geographer of the University 
pes 0 London, will be in residence at the Clark Univer- 

Bly School of Geography during the second semester, 
neroelaan ebruary to May 1947. He will offer regular courses 
that bf instruetion and a series of special lectures during 


Bis stay in the United States. 
oducel 


| Arthur L, Samuel, of Bell Telephone Laboratories, 
that EEN ew York, will become a member of the electrical 


oa ngineering faculty at the University of Illinois. 


nd | 


Ray G. Daggs has been appointed director of re- 
search at the Armored Medieal Research Laboratory, 
Fort Knox, Kentucky. 


Jean Brachet, of the University of Brussels, has 
been appointed visiting professor of zoology at the 
University of Pennsylvania for the period January 
to September 1947. He will teach and conduct re- 
search in experimental and chemical embryology at 
the University during the spring term and work at 
the Marine Biological Laboratory, Woods Hole, dur- 
ing the summer. Thus, graduate students may work 
continuously with Dr. Brachet during the entire 
period. 


Ernest Laqueur, Institute of Pharmacotherapy, 
Amsterdam, delivered the Seventh Harvey Lecture of 
the current series at the New York Academy of Medi- 
eine on 18 April 1946. Dr. Laqueur spoke on: “Inter- 
relationships Between Gonadotropic and Sex Hor- 
mones.” 


R. R. McGregor, senior fellow, Mellon Institute of 
Science Teachers Association on 1 May 1946. Dr. Me- 
Industrial Research, Pittsburgh, addressed a joint 
meeting of the Franklin Institute and the Philadelphia 
Gregor spoke on “Silicones: Food for Imagination.” 
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Announcements 


Frédéric Bremer, of the University of Brussels, has 
written that the ship carrying the American scientific 
periodicals which appeared during the war struck a 
mine, and that the 1946 periodicals have not been 
received regularly. He would appreciate receipt of 
reprints from his American colleagues, especially on 
the subjects of neurophysiology, physiology of the 
muscle, and physiology of the circulatory system. 
These papers will be of great value to Prof. Bremer, 
as he has been asked to write an article on the gen- 
eral physiology of the nerve centers for the Annual 
Review of Physiology, 1947 (covering works appear- 
ing in 1945-1946). 

Prof. Bremer’s address is: Faculté de Médecine et 
de Pharmacie, Université de Bruxelles, 115 Boulevard 
de Waterloo, Bruxelles. 


The Department of Animal Husbandry, Pennsyl- 
vania State College, is the recipient of a research 
grant from Sharp and Dohme. This grant is a re- 
newal of previous grants and affords increased finan- 
cial support to a research program under the direc- 
tion of W. T. S. Thorp, professor of animal pathology. 
Dr. Thorp is making an extensive study of various 
sulfonamides in the treatment of infectious and para- 
sitie diseases in livestock and poultry. 


The Committee on Growth of the National Research 
Council, acting for the American Cancer Society, an- 
nounces that it will entertain applications for grants 
in cancer research to become effective 1 July 1947. 
Applications will be received until 15 September 1946. 

Applications for fellowships and senior fellowships 
in eancer research of the American Cancer Society 
for the ensuing year will be received until 1 December 
1946. 

To date the Committee on Growth has reeommended 
to the American Cancer Society a total of 75 research 
grants and 14 fellowships. The Committee will con- 
tinue to recommend support of research in the basic 
sciences and in clinical investigative medicine broadly 
pertaining to problems of growth. It will continue 
also to rely heavily for counsel on its advisory Divi- 
sions of Chemistry, Biology, Physics, and Clinical In- 
vestigations and their subjacent panels in specialized 
ayveas of research. 

Applieations for research grants for the current 
year will no longer be entertained. Communications 
should be addressed to: The Committee on Growth, 
Division of Medical Sciences, National Research Coun- 
cil, 2101 Constitution Avenue, Washington 25, D. C. 


Rohrer, Hibler & Replogle announce the opening 
of another regional office which is located in Suite 
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520, Terminal Tower, Cleveland, Ohio. J, Ell Batu 


Janney is resident partner in charge. BM. 
Five fellowships have been established by the \ aves, 
York State Department of Health for the trajg, B ius f 


of physicians in the public health laboratory fel 
The appointments are for a period of one year af 
are open to physicians with postgraduate laborajy:liim any, 
training who wish additional experience in pathology pripti 
bacteriology, or biochemistry to qualify for positigg stag 
in the public health laboratories in New York, (y, 
didates must be United States citizens who have grajy 
ated from a medical school approved by the Amerie, 
Medical Association and who are licensed or eligi 
to take the examination for license to practice moj 
cine in New York State. Inquiries should be direcsfill 
to the Division of Laboratories and Research, Stuy 
Department of Health, Albany 1, New York. 


Subs 


sive 
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Karl Sandved, Norges Teknische Hégskule, Tronjfi 
heim, Norway, has written: j 

As I suppose you can imagine only too well, confinemay 
and prison are not likely to give increased stimulw 4 
scientific research. It was a great event for me aj 
some five other countrymen, therefore, to receive an i, 
vitation to England by the British Council. I am jy 
back in Trondheim again after three very interesting 2) 
busy weeks in England. 

We have had, and still have, certain difficulties in oy 
daily work in the Chemistry Department. Dr. Soren 


is the only one of our prewar professors back in office ie () 
the present moment. He had one kidney removed dung Som 
the war, due to a Gestapo bullet fired throuh his bat, Es wall 
when he was in for a third-degree cross-examinatinggy a 
Prof. Tronstad was killed up in the mountains, Pri d ip 
Rader is in the hospital, and Prof, Schmidt-Nielsen hi a a 


retired. I was lucky enough, on my own part, to keep of 
of the reach of the Gestapo. Still we have had mayiiy 
encouragements, not least from across the Atlantic-¥% 
Victor K. LaMer (Columbia University). 


Philips Technical Review, which was_ publishei 
monthly before the war in four languages by ti 
Research Laboratory of N. V. Philips Gloeilampa{% 
fabrieken, Eindhoven, Holland, has resumed publi 
tion, according to an announcement by O. S. Duffie 
dack, president of Philips Laboratories, Ine. | 

Dr. Duffendack explained that publication of inte] 
national editions of the Review was forbidden by tit 
Nazis at the beginning of 1942, although the Dutcl 
edition was permitted to continue until July. Ti 
seventh volume, 1942, therefore consisted of only 1h 
numbers. It is planned to make these available in th 
English edition as soon as possible. : 

First issues of Vol. 8, No. 1, of the English editiot i 
just received in this country, contain papers 0: : 
“Sintered glass,” by E. G. Dorgelo; “An X-ray yy 
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for contact therapy,” by H. A. G. Hazeu, 
F \. Ledeboer, and J. H. van der Tuuk; “The mea- 
prement of impedances particularly on decimetre 
Bayes,” by J. M. van Hofweegen; and “An appa- 
ius for stroboscopic observation,” by S. L. de Bruin. 


J, 


the 
train 


Lory fil Subscriptions for the Review are being handled ex- 
Year qj sively in this country by Elsevier Publishing Com- 
aboratoy any, 215 Fourth Avenue, New York. Yearly sub- 
ription price for 12 monthly issues is $5.00 including 
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| 4 letter addressed to Prof, Frédéric Roman, suc- 
B<sor of the late Charles Depéret as professor of 
keology, University of Lyon, France, was recently 
turned, marked “Décédé.” Roman was a specialist 
Cenozoic stratigraphy and mammalian paleon- 


plogy —Horace E. Wood, II (University of Newark). 


ch, Stats 
| The Department of Electrical Engineering of the 
Dinos Institute of Technology has announced that 
Mie Graduate Fellowship in Power Systems Engineer- 
i g, which the Westinghouse Educational Foundation 
frst established at Illinois Tech in 1945, has been re- 
Sstablished on a yearly basis for a period of five years, 
Bccording to Louis T. Radar, chairman. Applications 
for this year’s fellowship are being accepted by Dr. 
MRadar and must be received by him before 1 June 
946. The final decision will be announced to all 
28 in ow i pplicants by 16 June. The appointment will become 
Sorensa 23 September. 
office “i One fellow will be selected each year by a joint 
ommittee representing both the Foundation and the 
Mnstitute. Leading to a degree of Master of Science 
‘ Pn gn Electrical Engineering, this fellowship provides a 
isen hagupend of $1,500 with all tuition fees paid for 12 
Bnonths. 
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| The American Geophysical Union will hold its 27th 
lish annual meeting 27-29 May in the Hall of Government, 
eeorge Washington University, Washington, D. C. 

by Whe general meetings of the Union will ist of: 
oman. gs consist of: an 
vening lecture session on the voleano, Paricutin; a 
ates pusiness session ; and an informal smoker at the 
Cosmos Club. In addition to business meetings, 123 
— ppapers have been scheduled for presentation in the 
‘i th peections on geodesy, seismology, meteorology, terres- 
Dated magnetism and electricity, oceanography, volean- 
ology, hydrology, and tectonophysics. 
ly six 
in the 


The eighth summer conference of the New England 
pAssociation of Chemistry Teachers will be held 19-24 

August at Middtebury College, Middlebury, Vermont. 
dition, i The summer conference has become an event of in- 
Teasing professional importance among eollege and 
yap school chemistry instructors. 


SCIENCE 653 


Two symposia are to be held. A symposium on 
“Electrolysis” will be presented by William B. Mel- 
drum, Haverford College; Frank T. Gueker, North- 
western University; and John A. Timm, Simmons Col- 
lege. A symposium on “Colloids” will be headed by 
Ernst A. Hauser, Massachusetts Institute of Tech- 
nology, accompanied by other well-known authorities. 


Other program features include: “Silicones,” by 
Francis J. Norton, General Electric Research Labora- 
tories, Schenectady, New York; “Chemistry in Life 
Insurance,” by Sidney H. Roberts, Aetna Life Insur- 
ance Company Medical Laboratory, Hartford, Con- 
necticut; “A GI Chemist in a GI School in France,” 
by Andrew J. Searlett, Dartmouth College; and other 
papers to be announced. 


Elections 


The Kappa Chapter of Sigma Xi at Columbia Uni- 
versity held its annual initiation ceremony and ban- 
quet, on the evening of 7 May, at which 53 members- 
elect were initiated. Officers elected for 1946 are: 
Walter Rautenstrauch, president; I. I. Rabi, viee-pres- 
ident; and John §. Karling, seeretary-treasurer. Fol- 
lowing the banquet, Edward U. Condon, director of 
the National Bureau of Standards, addressed the meet- 
ing on “The Liberation of Atomic Energy.” 


The American Society of Naturalists has elected the 
following officers for the year 1946: C. W. Metz, Uni- 
versity of Pennsylvania, president; H. A. Spoehr, Car- 
negie Institution of Washington and Stanford Univer- 
sity, vice-president. William R. Taylor, University of 
Michigan, continues as secretary, and T. M. Sonne- 
born, Indiana University, as treasurer. 


The Utah State Chapter of the Society of the Sigma 
Xi held its annual business meeting on 8 April 1946. 
Officers elected at the meeting include: Datus M. Ham- 
mond, president; George T. Blanch, vice-president; 
and Carroll I. Draper, treasurer. The retiring presi- 
dent, J. Stewart Williams, is retained on the Execu- 
tive Committee with the secretary, Marion T. Bird, 
who has completed the first year of a three-year term. 


The Society of Neurological Surgeons elected as its 
new president, W. M. Craig, of the Mayo Clinic, 
Rochester, New York, at a meeting at Vanderbilt 
University, Nashville, Tennessee, on 9 April. 


Recent Deaths 


William E. Evans, Jr., 40, associate professor of 
pharmacology, University of Maryland School of 
Medicine, died in the University Hospital on 6 May 
after an illness of short duration. 
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Letters to the Editor 


The Effect of DDT on Cutaneous Sensations in Man 

A group of 32 students of Yenching University volun- 
teered for a study of the effect of DDT on cutaneous 
sensations in the skin when kept in constant contact with 
this agent. Each student wore a piece of cheesecloth 
(3x4 em.) saturated with a solution of DDT or mixture 
of this agent, on the inner surface of one forearm and 
another piece containing only the diluent on the other 
arm as a control. The cloths were put on corresponding 
areas on both sides, 6 em. above the lowest transverse 
furrow of the wrist. Cutaneous sensations of the covered 
areas have been followed through a period of five weeks. 
The tactile sensation was tested by calibrated Von Frey’s 
hairs, and the pain, cold, and heat sensations by spot 
distribution. 


Students were divided into groups of four or five each, 
and each group was dressed with a different concentra- 
tion or mixture of DDT. While no remarkable difference 
in pain, cold, and heat sensations could be detected, the 
solution of DDT in olive oil or mixture with vaseline 
(petrolatum) has been found to desensitize the tactile 
sensation in most cases,-as shown in Table 1. The 
minimal pressure that would arouse the tactile sensation 
of the skin in contact with the olive oil solution or vase- 


TABLE 1 
No. of No. of 
cases No. of 
showing showing ‘cases 
Diluent DDT sensitized showing 
tile sen. tactile no effect 
sation Sensation 
OM 20 3 0 1 
10 3 0 1 
5 2 1 1 
Vaseline (petrola- 
20 3 0 0 
5 0 0 4 
Tale powder ... 10 1 0 4 
100 0 0 + 


line mixture of DDT was 1-2.5 grams per square centi- 

meter higher than the control. These results indicate 

that oil facilitates the penetration of DDT info the skin. 
YIN-CH’ANG CHIN and CHI-HstEH T’ANT 

Department of Biology, Yenching University 

Chengtu, China 


Arginine-free Diets and Intestinal Synthesis of Arginine 


The white rat is able to synthesize sufficient arginine 
for moderate growth, reproduction, and partial lactation 
(H. L. Williams and E, M. Watson, Rev. Canad. Biol., 
1944, 3, 426). The possibility that arginine is one of 
the amino acids which C. J. Martin (Proc. Soc. exp. Biol. 
Med., 1944, 55, 182) believes to be synthesized within 
the intestinal tract led to the following investigation. 

The stock diet of the colony of albino rats was Fox 
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Bap sule 
the 
form 
Chow. The arginine-free diet was prepared as Teporigl a n bo 
earlier by Williams and Watson and, when modifig ty 
the addition of 2 per cent sulfasuxidine, was Suppl nds 
mented with 2-me-1,4-naphthoquinone (50 mg./kg, dict ig prod 
biotin concentrate (200 pg. No. 1,000/kg.), but not wg is a 
folie acid as employed by Martin. Bus tc 


Because of the lack of available chemicals, this sey, 
was restricted to three animals on each of the arginj ji 
free diets. The average weights of these animals wy 
on the test diets are shown in Table 1. 


TABLE 1 


EFFECT OF ARGININE-FREB DIETS ON WEIGHTS OF May 
WHITE RATS 


Arginine-free Arginine-free 


Weeks diet + sulfasuxidine 
grams grams I 
151 145 @pient 

1 147 138 &§ 
147 138 4 cont 
3 149 137 F One 
+ 150 138 > . 
5 152 142 
6 157 140 em: 
162 145 rma 
8 152 138 owe! 
9 145 126 


Although the rats failed to gain weight on either deg 
possibly due to the restricted intake, there was no ini 
cation of the dramatic loss of weight known to acco 
pany acute amino-acid deficiency either by the grou 
or by individual animals. None of the animals div 
Weights, dry weights, and arginine content of the var 
ous organs from animals of both series obtained : 
autopsy compared favorably with comparable data fra 
control animals of the same age fed Fox Chow, in w 
firmation of findings of Williams and Watson. Th 
it is suggested that the intestinal tract is not the sour 
of the arginine synthesized by the rat. 

This work was supported by a research fellowship % 
nutrition from Swift Canadian Company, Ltd. 

H, L. and FE. M, Wats0i 
The Meek Memorial Laboratory 
University of Western Ontario Medical School 


The Successful Transfer of Ovaries Between 
Dogs of Different Breed 

For a number of years, experiments have been in prog 
ress in an endeavor to transplant ovaries between dogs ‘! 
different breed. The object of the present note is 
report two successful transfers of this type and " 
record preliminary observations on the behavior of tl 
recipient animals. Early unsuccessful experiments wet 
earried out without regard to the physiological stat! 
of the dogs, and the present successful’ transfers appe# Bra 
to be directly related to the use of recipients in oestriife, . 

The operative procedure employed is extremely simp! 
After incising the capsule, the ovary is removed at tht ‘ 
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;. The donor’s ovary is secured in position in the 
Eaysule of the recipient with several fine catgut sutures 
Be the capsule closed. Ovariectomy and transfer are 
f¢ormed on both sides at the same operation. 
'S Tepongl 4 n both of the suecessful transfers the donors were 
‘Odified ,dhounds and the recipients foxhounds. The blood- 
K Sun nds were eight years old and had passed the period 
‘kg, dein meee breeding. The foxhounds were young ani- 
t not vidi s, and each had whelped end raised one litter pre- 
:.. to transfer. Both were in oestrus at the time of 
eration. 
WEE Following transfer, signs of oestrus decreased grad- 
* lly over a period of four or five days but then re- 
Mprred in full intensity and continued for a normal cycle 
M20 days. Both dogs copulated during this period, 
yt neither conceived. The dogs were followed carefully 
ie and it was with considerable surprise that 
Mons of a second oestrus were observed 49 days after 
Mhe start of the previous period in one animal and on 
" 98th day in the other. It appears significant that 
ch periods of heat do not correspond with the re- 
pint’ s previous history, but on the contrary, represent 
continuation of the bloodhound donor’s cy 
ne of the dogs was killed for study 70 days after 
Mermination of the second oestrus. The ovaries appeared 
r jormal on gross examination, and histological section 
Hdowed corpora lutea and innumerable follicles in various 
—4 Rages of maturation. An estimation of the number of 
ner did Mollicles was not attempted, but it was at once apparent 
no ink Mhat they greatly exceeded the quantity normaliy found 
pin the ovary of an eight-year-old dog. The hilus was of 
; i terest particularly in its content of blood vessels. 
Bome of them were normal in appearance, filled with 
PPlood cells, and undoubtedly represented vascularization 
jf the transplant by the new host. Others were necrotic 
®: showed the extensive hyalinization characteristic of 
senile ovary. 

The behavior of the animals after operation as well 
s the morphology of the transplanted organs attest the 
Successful transfer of ovaries between dogs of different 
Mbreed. It is significant that each of the successful 

Mransfers was effected during the recipient’s oestrus and 
Phat numerous experiments performed on other periods 
of the sexual eycle terminated in failure. The continua- 
ition of the donor’s eyele after transfer was contrary to 

ep pectaties and suggests that the initiation of oestrus 

as a function of the ovary rather than of the pituitary. 
Pres studies are being continued and will be reported 
fn more detail in a later publication. 


F Marg 


diet 


"ATSON 


prog: 
os LEon F. WHITNEY 
Haven, Connecticut 
id t 
thee ork of the International Commission 

Zoological Nomenclature 
tet : Throughout the war and since, the International Com- 
Mission on Zoological Nomenclature has received much 
srl pprestica help and encouragement from American zoologi- 
cal institutions and from individual American zoologists. 
a Bris has greatly contributed to the success of the efforts 
sof the Commission to develop its work and thereby raise 
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the standard of service rendered to the zoological pro- 
fession. In spite of wartime difficulties the Commission 
was able between 1942 and the end of 1945 to issue be- 
tween 70 and 80 separate publications on various ques- 
tions of zoological nomenclature. The extremely scanty 
funds at its disposal made it inevitable that the Commis- 
sion should charge a relatively high price for the publi- 
cations so issued. The Commission has always regretted 
that this should have been necessary, since it holds the 
view that fundamental publications of this kind should 
be issued at prices sufficiently low as to be within the 
financial means of all interested workers. It has there- 
fore always set itself the aim of reducing the prices 
charged for its publications as soon as its financial re- 
sources rendered this practicable. 

The Commission has recently reviewed the general 
position in the light of the encouraging financial results 
obtained in the year 1945 (full particulars of which, 
together with the accounts for 1945, will shortly be 
published by the Commission in its Bulletin of Zoological 
Nomenclature). As the result of this survey, the Com- 
mission has decided to cut by 30 per cent the scale of 
charges for all publications issued after 1 February 1946. 
This decision involves a considerable financial risk to 
the Commission. However, it is a wise decision and one 
which will be widely welcomed by zoologists generally. 
It is a matter of particular interest to American zoolo- 
gists, some of whom have been urging the Commission 
for some time to take action on these lines, 

FRANCIS HEMMING 
83 Fellows Road (Garden Flat), London, N. W. 3 


Scientific Independence in Russia 

In his reply to Dr. Asmous on Russia, Mr. Gaposchkin 
(Science, 1946, 103, 404) appears to evade all of the 
issues completely. He starts out by saying that it is 
surprising that in 1946 a letter such as that of Dr. 
Asmous could appear in a scientific periodical. To sup- 
port that thesis he suggests that Dr. Asmous’ life and 
the lives of all other Americans have been saved by Rus- 
sia. That statement, even if it were true, would be quite 
beside the point. Dr. Asmous, in his letter, repeated the 
charge already made by K. Sax that ‘‘science (in the 
USSR) must conform to political philosophy.’’ Mr. 
Gaposchkin says not a word in answer to that charge. 
He remains silent regarding the question of the cireum- 
stances surrounding the death of N. Vavilov, a question 
which has for some time caused, and continues to cause, 
much mental distress among the latter’s scientific col- 
leagues in all parts of the world. While the case of N. 
Vavilov is a single instance, does it not constitute a 
symptom of a serious disorder? Can scientists, or indeed 
any other citizens of democracies, afford to overlook that 
symptom or the ailment to which it points? Is it too 
much to expect of those who wish to hold a brief for 
the independence of science and scientists in the USSR 
that they either satisfy their colleagues that such charges 
are unfounded or that the basis for them has ceased to 


ist? 
P. J. OLson 


Division of Plant Science, University of Manitoba 
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Essentials of general chemistry. B. Smith Hopkins and 
John C. Bailar, Jr. Boston: D. C. Heath, 1946, Dy 
v+ 520. (lllustrated.) $3.50. 

In the freshman course in general chemistry the teach 
must attempt to accomplish much more than to start ty 
training of specialists. In addition to future chemis, 
those enrolled in the course will include both students yj) 
have studied chemistry in high school and those who hay 
not; students preparing for such diverse professioyy 
fields as engineering, medicine, nursing, home econonig 
and agriculture; and students for whom the beginning 
course in chemistry will be their only contact with sejg. 
tific thought in their entire college program. Enrollmey 
in the general chemistry course may be as large as 3,(\j 
in many of the state universities, and the teacher may 
required to pass all but a small percentage of these. Tk 
writing of a successful textbook for such an audience» 
quires great skill and experience, and it is to the creiif 
of the authors that they have succeeded so well. 

By the inclusion of a greater amount of descriptiy 
chemistry than is usual for textbooks at this level they 
attempt to make up for the deficiencies of students with 
poor preparation; and by the skillful introduction o 
modern theory and using it to explain and correlate tl 
descriptive material throughout the book, they make ther 
treatment sufficiently interesting and alive to stimula 
the attention of the better-prepared students with pr- 
fessional aims. The care with which the content has bea 
chosen is reflected in the list of ‘‘references for furtle 
reading’’ at the end of each chapter. These have bea 
selected from the large mass of chemical books and magi 
zine articles, with the maturity of the freshman student 
in mind, and include items published just before the book 
went to press. By means of this extensive and well-chose 
bibliography the student is encouraged to start his x- 
quaintance with the vast literature of chemistry and 10 
enlarge his knowledge beyond the scope of the textbook. 

The treatment of modern chemical theories is thor 
oughly up to date. This is not surprising, since tl 
authors have been at the forefront in the recent renas 
sance of inorganic chemistry in this country. The atom 
bomb, however, has received what is probably the least 
hysterical account ever published on the subject. The 
topic upon which so many millions of words have bet 
published since 6 August 1945 has been accorded few: 
than 400! One may surmise that these were interpolate 
into the galleys at the last moment and that in futur 
editions there will be some expansion of this revolutiona 
topic. 

It is hoped that this book will receive the wide accept 
ance that it deserves as it represents a genuine advalt 
in textbooks for the general college course. 


LAURENCE 8. 
Research Laboratory, Watertown Arsenal 
Watertown, Massachusetts 
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